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1. Introduction 

This iHub program is designed to provide a set of technical challenges for undergrads to take part 

in as individuals or groups, according to their preferences. The objectives of this program are to: 

 provide an extracurricular set of technical tasks for participants to challenge their skills in 

planning, modeling, designing, implementing or testing.  

 provide an opportunity for participants to self-learn in a guided fun environment. 

 provide an opportunity for participants to improve their hands-on skills. 

 provide an opportunity for participants to go through the process of selecting team 

members, if needed to accomplish the task. 

 provide a technical demonstration of the participant’s skills that will be used by 

employers, later on, as a basis for your interview for internships. 

 

2. General Instructions 

 The main source of any information regarding this program can be found on the iCompete 

webpage at  http://ihub.asu.edu.eg/icompete.html                

 Each participant is responsible to register himself as an individual providing all his 

personal information in the “Personal Profile Form”. The deadline for this is January 31st, 

2017. 

 Team sizes range between 1-10. 

 Each participant can be part of ONLY one team 

 Each team can take part in ONLY one challenge 

 The challenge does not necessarily align with the university program/department you are 

enrolled in. Challenges should be selected according to your skills and preferences.   

 Each participant needs to make sure that he has chosen a challenge and indicated who 

his/her team members (if needed) are in the “Team Registration Form”. This needs to be 

done at least once by January 31st 2017. This can be later modified by filling the form 

again as many times as needed before the end of the competition. 

 After January 31st 2017, teams cannot add individuals that did not register on the 

“Personal Profile Form” on or before January 31st 2017.  

 Some challenges are complex and may need to have a team to work together. Individuals 

are responsible for choosing their team members if they feel that they cannot accomplish 

the challenge alone. The program committee highly advises that teams are from the same 

university so it is more convenient for them to meet up. Teams may need to be 

interdisciplinary depending on the nature of the challenge itself. 

 During judging, challenges are assessed on an individual basis, even if you were working 

in a team. The larger the team, the less that an individual for himself/herself, and that 
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affects him/her negatively during their assessment. So, individuals need to choose the 

correct team size that ensures that they finish on time, while still having enough 

contribution in the tasks of completing the challenge. 

 Participants need to follow all necessary guidelines in any place they work to ensure their 

safety, and the safety of those around them. 

 You are free to take any data, information from anywhere or anyone to complete the 

challenge as long as it was taken legally and that you fully understand it. 

 We highly recommend you have a “local” mentor whose specialty is the same topic of 

your chosen challenge. This can be a TA or a professor in your university. 

 There are a limited number of mentors in different disciplines that can answer your 

inquiries. All inquiries are to be sent via the technical support form on the iCompete 

webpage. 

 The IP of the your submissions will either be open source due to the nature of the tools 

you sued or will be the property of the companies that offered these challenges, and will 

most likely hire you as an intern to complete developing it in their company. 

3. Challenges 

The rest of the document lists the different challenges in no particular order. 

 

# Challenge  Suitable for those interested in 

1 Using Deep Learning to Predict Steering Angles  Computer Science 

 Computer Engineering 

 Mechatronics 

2 Image-Based Localization  Computer Science 

 Computer Engineering 

 Mechatronics 

3 Self-Driving Car Android Dashboard  Computer Science 

 Computer Engineering 

 Mechatronics 

4 Cloud Based Platform for Distribution Companies  Computer Science 

 Computer Engineering 

5 Non-Uniformity of PV Systems  Maths 

 Computer Science 

 Computer Engineering 

 Electrical Power 
Engineering 

6 Dry PV Panel Self-Cleaning Robot  Mechatronics  

 Computer Engineering 

7 III-V TFET Device Modeling & Simulation  Electronic Engineering 

8 Garden Monitoring and control system  Mechatronics  
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 Computer Science 

 Computer Engineering 

 Electronic Engineering 

9 HVAC Challenge  Mechanical Power  

10 IAM3D  Mechanical Design 

 Mechatronics 

11 Architectural Design of the New SMART 
Engineering Campus for Ain Shams University in 
the New Capital 

 Architecture 

 Building Management 

 Civil Eng. 

12 Academic Advisor FB Bot  Computer Science 

 Computer Engineering 

13 Shisan Material Testing Challenge  Material Eng. 

 Mechanical Design 

14 Shisan Mechatronics Challenge  Mechatronics  

 Computer Science 

 Computer Engineering 

15 Shisan Mechanical Design Challenge  Mechatronics  

 Mechanical Design 

16 Shisan Embedded Systems Challenge  Mechatronics  

 Computer Engineering 

 Electronic Engineering 

17 Design the 4G Cellular Network of “Knowledge 
City” Egypt’s New Capital 

 Communication Eng. 

18 Tamkeen Challenge  Mechatronics  

 Computer Science 

 Computer Engineering 

 Electronic Engineering 

19 Abandoned Car App  Computer Science 

 Computer Engineering 

20 Leoni Parts Request FrontEnd & Backend  Computer Science 

 Computer Engineering 

21 Zero Energy Beach House  Architecture 

 Building Eng. 

 Electrical Power Eng. 

 Mechanical Power Eng. 

22 Maximum Power Point Tracking System  Electrical Power Eng. 

 Mechanical Power Eng. 

 Computer Engineering 

 Electronic Engineering 

23 Coworking Space Management System  Computer Science 

 Computer Engineering 
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Challenge#1. Using Deep Learning to Predict 

Steering Angles 

This challenge is part of the Self-Driving Car Nanodegree program  to build a self-driving vehicle 

based on open source code. They broke down down the problem of making the car autonomous 

into smaller challenges and this is one of them.  

You may have seen this incredible video from Nvidia, which highlights their efforts of teaching a car 

how to drive using only cameras and deep learning. Their DAVE-2 deep learning system is capable 

of driving in many different weather conditions, avoiding obstacles, and even going off-road! You 

may have noticed their setup looks pretty similar to our 2016 Lincoln MKZ, and that’s for good 

reason. One of the first ways that we want to get this car on the road is to implement a similar end-

to-end solution, and release that to the world for free. 

This challenge is about replicating these results using a convolutional neural network that you 

design and build! 

End-to-end solutions like this, where a single network takes raw input (camera imagery) and 

produces a direct steering command, are considered the holy-grail of current autonomous vehicle 

technology, and are speculated to populate the first wave of self-driving cars on roads and 

highways. By letting the car figure out how to interpret images on its own, we can skip a lot of the 

complexity that exists in manually selecting features to detect, and drastically reduce the cost 

required to get an autonomous vehicle on the road by avoiding LiDAR-based solutions. 

In this challenge, we want participants to show us what they can produce. 

Challenge Overview 

The purpose of the challenge is to take image frames from a camera mounted to the windshield of 

our car, and predict the appropriate steering angle using convolutional neural networks and deep 

learning. Training can take as long as you’d like, but the final network itself has to run in real-time. 

While the dataset may include auxilary information, you may only use camera imagery and steering 

wheel angle information to train. The topic containing steering wheel information will not be 

present in the testing dataset. The extra data is only there to give you a full picture of the current 

state of the car, and to become familiar with the data format. To be clear, your network may only 

use camera imagery as input to your neural network. 

The metric used to determine the winner will be measured and evaluated by the network’s 

performance in simulation. Teams will be provided with two ROSbag-based datasets; one will be 

accompanied by steering angles, but the other won’t. Training should be completed on the first 

dataset, and testing on the second. Teams will be required to generate a CSV file indicating their 

networks steering decisions, and this file will be uploaded and processed to determine team 

https://www.udacity.com/drive
https://devblogs.nvidia.com/parallelforall/deep-learning-self-driving-cars/
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rankings. At the end of the competition period, the winning team’s code will be adapted and 

integrated into our self-driving car platform, and taken out for a spin on the real deal. 

Specific Challenge Rules 

 Toolchain used must be Python on top of TensorFlow. 

 A submission will be considered ineligible if it was developed using code containing or 

depending on software that is not approved by the Open Source Initiative, or a license that 

prohibits commercial use. 

 No restrictions on training time, but must process a frame faster than 1/20th of a second. 

 Winners must submit runnable code (with documentation and description of 

resources/dependencies required to run the solution) with reproducible results within (1) 

week of being selected as the Challenge winner. 

 All code submitted will be open-sourced, and there should be no expectation of maintaining 

exclusive IP over submitted code. 

 No hand-labelling of test dataset allowed. 

Scoring 

Participating teams are provided with two datasets, training and testing. The training set will be 

accompanied by steering wheel angle values for each frame, but the testing/evaluation set will not. 

The teams will then build a model on the training data, use it to predict on the testing data, and 

create a file with predicted steering angles for the test set (again for each frame). Teams will then 

upload this file with predictions to our servers, and we will calculate the score against the actual 

steering angles from the test set. Teams will test their code and evaluate locally before their 

submission by splitting the training set into their own training and validation set. 

Evaluation Metric 

Root Mean Square Error. From Wikipedia: 

The root-mean-square deviation (RMSD) or root-mean-square error (RMSE) is a frequently used 

measure of the differences between values (sample and population values) predicted by a model or 

an estimator and the values actually observed. The RMSD represents the sample standard deviation 

of the differences between predicted values and observed values. 

Useful Information 

 Download the datasets here. 

 Install Ubuntu 14.04 in a virtual machine or directly onto your system. 

 Install ROS to playback data and convert into different formats. 

 Begin building and testing your convolutional neural network using TensorFlow. 

http://opensource.org/
https://en.wikipedia.org/wiki/Root-mean-square_deviation
http://github.com/udacity/self-driving-car
https://www.virtualbox.org/
http://wiki.ros.org/
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 All sensor data including imagery and steering wheel angles is provided in the ROSbag 

format. To playback this data, you will need to install ROS on a Ubuntu Linux platform and 

test from there. Additionally, you can convert the data into any format you like. 

 Video processing latency has not been measured yet on target hardware with GigE camera. 

Anticipate a GTX 1070, i7–4770TE CPU, and 16GB+ RAM. There is some wiggle room on 

“real time performance.” Essentially, your network has to process 15+ frames a second. We 

expect difficulty here with replication until we have an AWS/Azure instance specification for 

later challenges. 

 In pre and post processing of your neural networks, you may use proprietary code and 

tools, as long as your final code/network/solution operates independently of any closed 

source code, as defined in the above rules. 

  

http://wiki.ros.org/
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Challenge#2. Image-Based Localization 

This challenge is part of the Self-Driving Car Nanodegree program  to build a self-driving vehicle 

based on open source code. They broke down down the problem of making the car autonomous 

into smaller challenges and this is one of them.  

This challenge deals with one of the most widely studied aspects of robotics engineering: 

localization. To operate safely, a self-driving vehicle must literally know where it is in the world, and 

this is not possible simply by relying on GPS, where accuracy can vary wildly depending on 

conditions. Unlike many other localization solutions, we are not going to rely on LIDAR, but camera 

imagery. Here is an introduction to localization from Udacity’s Artificial Intelligence for 

Robotics class. 

In the challenge, we are challenging participants to come up with the best image-only solution for 

localization. No LIDAR, no GPS! 

Images hold a lot of information, and can actually contain more landmarks in their field of view than 

an equivalent LIDAR frame. By processing imagery in real-time and comparing those images to 

previous drives in the same area, you can actually get a localization solution that is good enough 

for use in navigation. Think of it this way: When you are walking down a street that you’ve traversed 

several times before, you know where you are because of how close you are to a certain building, 

intersection, or bridge. This information is all visual, and we can teach computers how to make the 

same decisions based off of landmarks that they can interpret. 

This challenge will be heavy in image processing and tools like OpenCV. You will need to build a 

pipeline that can take a frame from our dashboard camera, process it, and compare it to a database 

of previous drives. This database doesn’t need to be a directory of images, and you’ll actually find 

that it will be too slow to index regular imagery. If you don’t have any experience with things like 

Fourier transforms or converting images to grayscale, you may want to join a team with expertise 

in these areas. 

This challenge will follow a model very similar to 0, and you will use the same workflow to retrieve 

and process data. You can get started with the data that has already been released, with more data 

coming soon. 

We don’t want to say too much more, because we are so excited to see the elegant and creative 

solutions you come up with — get creative! 

Specific Challenge Rules 

 You must produce a localization solution (latitude, longitude in the same format as the 

dataset) using only imagery from the front-facing center camera. 

 You can train using the GPS localization solution recorded in the ROS bags in the datasets. 

https://www.udacity.com/drive
https://www.udacity.com/course/artificial-intelligence-for-robotics--cs373
https://www.udacity.com/course/artificial-intelligence-for-robotics--cs373
http://opencv.org/
http://github.com/udacity/self-driving-car
https://github.com/udacity/self-driving-car
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 A submission will be considered ineligible if it was developed using code containing or 

depending on software that is not approved by the Open Source Initiative, or a license that 

prohibits commercial use. 

 No restrictions on training time, but must process a frame faster than 1/20th of a second, 

and no using future frames. Solutions may only be generated from past and current data, 

as the car will not be able to look into the future. 

 Winners must submit runnable code (with documentation and description of 

resources/dependencies required to run the solution) with reproducible results within (1) 

week of being selected as the Challenge winner. 

 All code submitted will be open-sourced, and there should be no expectation of maintaining 

exclusive IP over submitted code. 

 No hand-labelling of test dataset allowed. 

Scoring 

Teams will be provides with two datasets, training and testing. The training set will be accompanied 

by GPS location values for each frame, but the testing/evaluation set will not. The teams will then 

build a model on the training data, use it to predict on the testing data, and create a file with 

predicted localization solutions for the test set (again for each frame). Teams will then upload this 

file with predictions to our servers, and we will calculate the score against the actual GPS location 

values. Teams will test their code and evaluate locally before their submission by splitting the 

training set into their own training and validation set. 

Evaluation Metric 

Root Mean Square Error. From Wikipedia: 

The root-mean-square deviation (RMSD) or root-mean-square error (RMSE) is a frequently used 

measure of the differences between values (sample and population values) predicted by a model or 

an estimator and the values actually observed. The RMSD represents the sample standard deviation 

of the differences between predicted values and observed values. 

Useful Information 

 Teams will be able to submit their final results only once on the testing set in CSV format  

 Download the datasets here 

 Install Ubuntu 14.04 in a virtual machine or directly onto your system. 

 Install ROS to playback data and convert into different formats 

 All sensor data including imagery is provided in the ROSbag format. To playback this data, 

you will need to install ROS on a Ubuntu Linux platform and test from there. Additionally, 

you can convert the data into any format you like. 

 Video processing latency has not been measured yet on target hardware with GigE camera. 

Anticipate a GTX 1070, i7–4770TE CPU, and 16GB+ RAM. There is some wiggle room on 

http://opensource.org/
https://en.wikipedia.org/wiki/Root-mean-square_deviation
http://github.com/udacity/self-driving-car
https://www.virtualbox.org/
http://wiki.ros.org/
http://wiki.ros.org/
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“real time performance.” Essentially, your network has to process 15+ frames a second. We 

expect difficulty here with replication until we have an AWS/Azure instance specification for 

later challenges. 

 In pre and post processing of your neural networks, you may use proprietary code and tools, 

as long as your final code/network/solution operates independently of any closed source 

code, as defined in the above rules. 
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Challenge#3. Self-Driving Car Android Dashboard 

This challenge is similar to that of the Self-Driving Car Nanodegree program  to build a self-driving 

vehicle based on open source code. They broke down the problem of making the car autonomous 

into smaller challenges and this is one of them.  The ARL is building a similar vehicle at ASU and is 

looking to see your innovation in coming with a great Android dashboard 

As self-driving vehicles continue to capture the imagination of dreamers, builders, innovators, and 

engineers across the globe, it’s inevitable that radical new passenger experiences will come to life. 

Why have a steering wheel (and awkward analog controls) when level-5 autonomy is achieved? 

Although we aren’t quite ready to revolutionize the interior of our  self-driving car, we do want to 

make self-driving feel approachable and user friendly. 

 

An interior concept created by Mercedes-Benz 

This challenge is all about building a user-friendly, fun, and engaging dashboard for the ARL self-

driving car. We will mount an Android tablet in the car, and they’re ready to run your Android app 

to control and monitor core functions. 

https://www.udacity.com/drive
http://udacity.com/nd013
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Inspiration perhaps? From a Tesla Model S 

Challenge Overview 

Similar to the Udacity car, ARL will run an open source package called Autoware. We want to build 

an Android-powered dashboard that will connect seamlessly to Autoware to power and visualize 

the car. 

We don’t want to build just any dashboard, though. We want something that lives up to the 

expectation of stepping into a self-driving car. It should be futuristic, slick, performant and above 

all: useful. 

To really stand out with this challenge, you’ll need to push the envelope. What features could you 

build that are not only useful, but also “wow”-inducing? How can you balance all of the elements 

visually while making the dashboard performant? Tesla’s dashboard has almost zero lag, so that 

should be the aim here also. 

We don’t want to be prescriptive on the feature-set of the dashboard (for fear of limiting 

creativity!), but you can take a look at an example Autoware Android app to get a sense for what’s 

possible. Don’t feel constrained, seek out what’s possible with Autoware! 

Beautiful design is baked in all of our products, and this dashboard is no different. Udacity has 

created a Sketch style-guide that’s available for use in this challenge, and made it available on 

GitHub. We welcome contributions! 

The Udacity style-guide, can be downloaded from here 

 

https://www.tesla.com/
https://github.com/CPFL/Autoware
https://github.com/CPFL/Autoware
https://github.com/CPFL/Autoware/tree/master/ui/tablet
https://github.com/cpfl/Autoware
https://github.com/udacity/challenge-4
https://github.com/udacity/challenge-4
https://github.com/udacity/challenge-4
https://github.com/udacity/challenge-4
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Specific Challenge Rules 

 Your app must be built to run on a Google Pixel C using the Android SDK. 

 Your app must feel like a Udacity product, using their color schemes, imagery, and look-

and-feel. 

 A submission will be considered ineligible if it was developed using code containing or 

depending on software that is not approved by the Open Source Initiative, or a license that 

prohibits commercial use. 

 Winners must submit runnable code (with documentation and description of 

resources/dependencies required to run the solution) with reproducible results within (1) 

week of being selected as the Challenge winner. 

 All code submitted will be open-sourced, and there should be no expectation of maintaining 

exclusive IP over submitted code. 

Scoring 

A panel of judges will decide the winners. We will take into account the following: 

 Reliability – Does it crash often? 

 Polish – Is it beautiful? 

 Performance – Is it responsive? 

 Creativity – Which feature—or features—makes the dashboard stand out?  

https://store.google.com/product/pixel_c
https://medium.com/u/2929690a28fb
http://opensource.org/
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Challenge#4. Cloud Based Platform for Distribution 

Companies 

 

Distribution Companies serving the FMCG and Consumer Brands outlets (example Supermarkets, 

groceries, Kiosks, Malls...etc) share a large number of pains in monitoring their operations. These 

companies have  

 Vendors (Brands) that they get their products from 

 Vans and drivers that will transport the products to the clients 

 Clients that are FMCG and Consumer Brands outlets (example Supermarkets, groceries, 

Kiosks, Malls...etc) 

Participants in this challenge will design cloud based platform that enables web and mobile 

frontends to monitor all operations and create efficient communication channels between the 

different players in this system. Accordingly the platform should  

- create more visibility for the distribution company on their distribution network in terms 

of vans, street sellers, outlets served 

- track the efficiency and work schedules of their distribution network 

- create efficient tools between the  vendors (products and brand owners), distribution 

company and clients in order to create Orders, enable efficient customer service, and 

track complaints...etc 

Participants will need to share with the judges the details of their implementation to assess  

 Reliability – Does it crash often? 

 Polish – Is the Frontend UI beautiful? 

 Performance – Is it responsive? 

 Creativity – Which feature—or features—makes the platform stand out?  
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Challenge#5. Non-Uniformity of PV Systems 
 

Solar cells are the building blocks of a PV array. Such an array can comprise any number 
of PV panels which include one or more modules consisting of PV cell circuits. The power output 
potential of a PV array is not always maximized mostly due to non-uniform operating conditions 
for the entire array. These non-uniform losses have a variety of causes, including soiling, shading 
electrical mismatches and degradation. 

The aim of this challenge is to simulate a PV system and model the non-uniform losses 
for each point. This challenge is therefore a good chance to apply your theoretical knowledge in 
math and physics and combine it with your programming skills to solve a globally relevant 
problem. To achieve this goal there are several tasks that need to be completed which are 
explained in the following paragraphs. 
 
PV System Simulation 

 PV lib toolbox or an in-house-developed model based on the single diode-model can be 
used to generate IV curves and simulate the performance of the PV system (python). 

 Dividing the PV system into the smallest possible regions. Consequently, the resolution of 
the result is derived. 

 This task is concluded when at each point (region) the current can be determined and is 
represented in a matrix of the entire system _s. 

 
Non-Uniformity Modeling 

 The implementation of mathematical models is need to determine the losses at each 
point. A suggested methodology is utilizing the Finite Element Analysis (FEA) while 
considering each region as an element. The boundary condition for the elements is set to: 
∇(∇), where  is the conductance and  is the matrix representing the PV system 
(current). With the help of the simulated PV system, the applied boundary conditions for 
FEA can then be used in combination with the Green Theorem to determine 𝑠. 
Consequently, a clearly defined losses matrix can be obtained. 
(The Green Theorem: dx dy, where C is the curve obtained through the boundaries, x and 
y are the basis expanding the surface of the PV system and L and M are functions of (x; 
y).) 

 Measured data 𝑚 is needed to be able to compare the simulated results with and 
determine a matrix  consisting of the losses of the entire system: 𝑚 = 𝑠. 

 
References 
[1] A. J. Hanson et al. Partial-shading assessment of photovoltaic installations via module-level 

monitoring. IEEE Journal of Photovoltaics, 4(6):1618_1624, 2014. 
[2] S. M. MacAlpine. Characterization And Capture Of Photovoltaic System Losses Due To 

Nonuniform Conditions. PhD thesis, University of Colorado, 2013. 
[3] J. P. Vargas, B. Goss, and R. Gottschalg. Large scale PV systems under non-uniform and 

faultconditions. Solar Energy, 116:303_313, 2015.  



’17 

ASU Innovation Hub (iHub)      http://ihub.asu.edu.eg/icompete.html       https://www.facebook.com/groups/icompete17      16 

Challenge#6. Dry PV Panel Self-Cleaning Robot 

Periodical cleaning of solar PV modules is essential in order to maximize the energy output of a 

solar station. Due to the desert arid areas of KarmPower stations, accumulation of fine dust 

happens at a rapid pace. In addition, scarcity of water prevents wet cleaning. Therefore, regular 

dry cleaning is a must in order to prevent the soil accumulation from limiting the energy output. 

The aim of this challenge is to design and build a PV Dry Cleaning Robot for testing in one of 

KarmPower Solar Stations. The challenge is a good chance to apply different engineering and 

manufacturing aspects. 

To achieve the desirable output, there are several goals that have to be attained which are 

explained in the following paragraph. 

PV Cleaning Robot Criteria: 

 The robot must not use water at all. 

 The cleaning materials must not scratch the PV surface while cleaning. 

 The robot shall perform equal cleaning effect as manual labour, which is less than 1% 

power loss within the two weeks cleaning rotation. 

 The robot must be able to cross gaps between PVs in the same table and to identify edges 

in order not to fall. 

 The robot should be designed to minimize manual labour interference. 

 The robot should achieve a cleaning rate of 1MW each two weeks based on daily 8 hour 

shift. 

 The design must accommodate for minimal robot maintenance. 

 Energy independency is a plus and if applicable, it should handle the 8 hour shift. 

 The robot should be lightweight for easy handling and load limitations on PV. 

 Materials used in the prototype must be designed to handle harsh conditions. 

 The design will be tested on commercial PV panels (60 Cells, 72 Cells). 

 Deliverables shall be compared to Ecoppia E4 PV Dry Cleaning Robot, Mirai Solar Cleaning 

Robot, and any other commercially available models the competing teams can find. 

References 

[1] Shaharin A. Sulaiman, Haizatul H. Hussain, Nik Siti H. Nik Leh, and Mohd S. I. Razali. "Effects 

of Dust on the Performance of PV Panels." International Journal of Mechanical, Aerospace, 

Industrial, Mechatronic and Manufacturing Engineering 5 (2011): n. pag. Web. 

[2] Mohammad Reza Maghami, Hashim Hizam, Chandima Gomes, Mohd Amran Radzi, 

Mohammad Ismael Rezadad, and Shahrooz Hajighorbani. "Power loss due to soiling on solar 

panel." Review. ELSEVIER 30 Jan. 2016: n. pag. Web. 
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Challenge#7. III-V TFET Device Modeling & Simulation  

Participants in this challenge will participate in a more 

research oriented set of tasks to model and simulate a 

III-IV Tunneling FET (TFET) Nanowire that should achieve 

certain performance to be given to the participants on 

the first day of the challenge. The participants will need 

to  

 Acquire scientific background about the III-V 

TFET and their working physical principles. 

 Participate in software TCAD packages training. 

TCAD packages will include either Silvaco 

(DevEdit and Atlas) or Synopsys (Sentaurus) 

 Optionally attend training on how to implement, 

draw and edit device structures.  

 Learn how to simulate III-V TFETs and other related devices using physically-based models. 

Main device characteristics could be obtained like the DC, transient and high-frequency 

behavior. 

 Follow up progress with the mentors on a biweekly basis 

 

Participants who choose this challenge should have  

 Good knowledge of Matlab 

 Good communication skills 

 Good command of English language skills 

 Be willing work a minimum of 5 hours weekly  
 The ability to check in with their mentors pm Tuesdays 3-5 pm on a biweekly basis 
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Challenge#8. Garden Monitoring and control system 

Mainitaing green areas is essential 
for our healthy lifestyles but is still 
considered problematic and 
expensive. Resources such as 
water are becoming limited and 
need to be conserved. Fertilizier 
and nutrients are getting 
expensive. Accordingly, we need 
to be smarter when we take care 
of our green areas.  
 
This challenge is for those with 
preferences in embedded systems 
and software solutions and are 
required to build a complete garden monitoring and control system, which  

o collect sensors data (in diverse locations)  to a main control unit  
o display this data on a web page  
o display this data on a mobile application. 
o Has an a web server accessible from anywhere through a mobile app., so user could 

manually manage some actuators 
o runs predictive analysis algorithms on the collected data for smart control decisions on 

its own, without user intervention.  

 

Participating individuals or teams taking this challenge will need to provide a complete system 

design, code, and working prototypes for their backend and web+ mobile front end. The panel of 

judges that will decide the winners, will take into account the following: 

 Reliability – Does it crash often? 

 Polish – Is it beautiful? 

 Performance – Is it responsive? 

 Creativity – Which feature—or features—makes the dashboard stand out? 
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Challenge#9. HVAC Challenge 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

This challenge is to encourage students to become involved in a profession that is crucial to insuring 

a sustainable future for our Earth – the design of energy-efficient HVAC systems.  Those who select this 

challenge will be provided by enough background information to enable the teams to design or select the 

HVAC system for the given building, or to design a sustainable building implementing an integrated building 

design process (the architectural and building design for sustainability, and its supporting mechanical and 

electrical systems) for the given program. 

This challenge, based on one of ASHRAE’s contests, challenges the participants not only on the 

technical side, but also on conception and communication of details in order to share this technology with 

developing economies as well as the non-engineering community.  

The challenge focuses on a new single-story with mezzanine office and repair building in Jazirat Adh 

Dahab Island in the Nile within Cairo, Egypt. The building must be located in Jazirat Adh Dahab Island, or 

the entry will be disqualified. The participants that select this challenge will be provided more detailed 

background information about the site. The final HVAC System Selection and Design for the proposed 

building shall address the following major design goals: 

 Low Life Cycle Cost 

 Low Environmental Impact 

 Comfort and Health 

 Creative High Performance Green Design 

 Synergy (with architecture) 

It is recommended that the project groups consist of at least two members from an undergraduate 

architectural, mechanical or building program. Participants will need to work on and provide 

 design calculations required to provide an energy-efficient design for the facility.  

 Determine heating and cooling loads, and design the selected HVAC systems for the building, while 

demonstrating compliance with ASHRAE Standards 55, 62.1, and 90.1. 

 select the building HVAC system(s) as well as incorporate the sustainability process promoted by 

ASHRAE by integrating ASHRAE Standard 189.1-2011 - Standard for the Design of High-

Performance Green Buildings, and the US Green Building Council's LEED™ Rating System  
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Challenge#10. IAM3D 

 With the floatation of the Egyptian pound, 

importing new products or spare parts is becoming 

extremely costly. Accordingly, there is a huge need 

in the market for talented engineers who can 

design new products that market needs, or reverse 

engineer existing products or parts and 

manufacturing it locally. Some of the new 

manufacturing techniques that is suitable for these 

products are Additive Manufacturing 

Technologies, e.g. 3D Printing. 

This challenge, based ASME’s similar challenge, 

calls on Mechanical Engineering and multi-

disciplinary engineering undergraduates in Egypt 

to re-imagine existing products or create new 

designs to minimize energy consumption and/or 

improve efficiency by applying Additive 

Manufacturing technologies to their 

production.  To win, a team must demonstrate 

exceptional creativity and ingenuity as well as 

mastery of engineering design principles and their 

successful application. This challenge is open to 

individuals and teams of no more than three 

members.  

 

Deliverables: 

To compete in the challenge, participants are required to complete the following: 

o Technical report that contains: Project Title, Design Specs, any needed analysis, and 

product images 

o Business Case Report  

In the report, students must articulate business case justification of the redesign, value 

added as measured by reduced (i) time to produce, (ii) cost impact, (iii) sustainability, 

(iv) energy consumption or renewable energy generation, (v) reduced materials and (vi) 

promoting green design. 

o A 3 Minute YouTube Video  

o A CAD Model uploaded to Autodesk 360 Viewer (free) 

o A manufactured and assembled prototype 

http://www.lboro.ac.uk/research/amrg/about/the7categoriesofadditivemanufacturing/
http://www.lboro.ac.uk/research/amrg/about/the7categoriesofadditivemanufacturing/
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Judging and Scoring 

o Business case (Context and Relevance) 20% 
o What is the value proposition for the proposed design? 

o Does the proposed design address a real and specific design need? 

o Does the proposed design address a specific challenge or serve a wide base of end users? 

o What impact will the new design have (social, environmental, economic, etc.)? 

o Does the design provide a competitive advantage over existing products or solutions? 

o Innovation and Creativity 30% 
o Is there any novel approach to the subject or problem that inspired this design? 

o Is the work independent and original? Is there evidence of creativity in both form and 

function? 

o Does the design leverage the unique capabilities of additive manufacturing? 

o Efficiency and Feasibility 30% 
o How practical is this design in view of contemporary engineering standards/practices, 

taking into consideration additive manufacturing? 

o Are factors influencing the design adequately considered (Energy savings, material cost, 

Manufacturability, assembly, sustainability)? 

o Are the design alternatives evaluated with realistic constraints? 

o Communication and Presentation 20% 
o Is the project objective clearly identified? 

o Is there sufficient background information provided to introduce the audience to the 

design? 

o Does the student/team effectively convey the context of his/her design to spectators? 

o Does the student/team engage with spectators with sufficient knowledge, confidence and 

clarity? 

o Does student/team interaction enhance the presentation of the project? How effective 

are the visual aids (if any)? 
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Challenge#11. Architectural Design of the New SMART 

Engineering Campus for Ain Shams 

University in the New Capital 

Egypt is in the process of creating a New 

Capital. The New Capital City is being designed 

as a smart connected city to provide its 

residents with high tech technology that will 

give them a high living standard. Inside the 

New Capital, 300 acres have been designated 

for the “Knowledge City”. The city, a vast 

educational and cultural complex, will gather 

together branches of universities from the 

United States and the United Kingdom, as well 

as research centers and other facilities. 

The city will be a modern educational 

establishment catering to Egypt’s ever-

increasing need for a higher education system 

that meets top international standards. 

This challenge offers young architects in 

participation with engineering students from 

other disciplines (mechanical, electrical, civil, computer and mechatronics) the opportunity to 

transform 50 acres from this barren desert land into the new “Smart Campus” for the Faculty 

of Engineering – Ain Shams University. Participants will be given the layout of the Knowledge 

city and the 50 acres of land in which the campus is to be designed. The design should include all 

the latest technology to provide employees, students, researchers and professors all the cutting 

edge tools they need to do their job. The design and technology used should make this “Smart 

Campus” connected and eco-friendly.  The campus should support the needs of Administrative 

Personnel, Professors, Researchers, undergraduate & postgraduate students with buildings & 

facilities for  

 Electrical Engineering Department 

 Architectural Engineering Department 

 Mechanical Engineering Department 

 Civil Engineering 

 Services: Medical, Sports, Recreation and Food 

 Library  

 Parking  
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Challenge#12. Academic Advisor FB Bot 

This challenge is for participants 

interested in software engineering 

and artificial intelligence. The scope of 

this challenge is to develop the first 

iHub Academic Advisor implemented 

as a Facebook Bot. The bot should be 

able to advise students within the 

context of their curricular life, 

examples include the bot to 

o Remind students of important 

dates 

o Inform students of the release 

of class schedules, exam 

schedules, and important 

announcements 

o Answer student questions 

regarding offered courses and 

what courses are suitable for 

them 

o Answer student questions 

regarding class and exam 

schedules 

o Answer student questions 

regarding their curriculum. The mechatronics program curriculum at Ain Shams University 

will be used as an example 

o Answer student questions regarding suitable training at whatever state the student is at 
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Challenge#13. Shisan Material Testing Challenge 

Are you in the field of Material Engineering? 
Would you like to improve your hands-on 
material testing skills? If so, then this challenge is 
for you. In this challenge you will conduct a 
complete material analysis on materials used in 
3D printing and will conduct tests to support 
your analysis. In this challenge you will:   

o search for the technical specifications and 
mechanical properties of specific polymer 
materials that are used in FDM (Fused 
Deposition Modelling). These materials are: 
ABS, PLA, Nylon, and PC.  

o design some simple basic geometries on SolidWorks 
and select their material types with the materials 
mentioned above; and apply some mechanical and 
thermal stresses on these shapes and get theoretical 
results.  

o 3D-print these shapes with each of those materials 
with different parameters that is related to 3D 
printing (Layer height, Shell thickness, and Filling 
density). You will apply the same last stresses on 
these printed parts physically.  

o Observe the results, document, 
and compare between the results 
from SolidWorks and the results 
you got from real testing.  

o Come up with a conclusion and 
recommendation to 3D printer 
users from your findings 
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Challenge#14. Shisan Mechatronics Challenge 

Are you a Mechatronics fanatic? Do 
you enjoy the blend of mechanical, 
electronic and embedded software 
design? If so, then this challenge is for 
you. The purpose of this challenge is to 
design a full metal Hotend that is fully 
“Made In Egypt” for 3D Printers. A 3D 
Printer Hotend is the part responsible for 
melting the 3D printing materials and 
isolate the heat from the body of the 
printing head at  the same time.  

 
The participants need to : 

o re-design this hotend  part from 
components in the Egyptian 
market. They need to select a 
heating element, sensing element, 
and the heating block/part.  

o design a hotend and apply thermal 
analysis on SolidWorks like the 
image above.  

o Make this hotend fit to the MK8 
direct drive extruder.  

o Prove their design works by 
manufacturing this as a prototype to 
test.  
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Challenge#15. Shisan Mechanical Design Challenge 

Are you a Mechanical Design fanatic? Do 
you enjoy the stress analysis, modeling and 
manufacturing? If so, then this challenge is 
for you. The purpose of this challenge is to 
designing a lead screw that is fully “Made In 
Egypt” for 3D Printers. A lead screw is a linear 
motion device that transforms rotational 
motion into linear motion.  

 
The participants in this challenge need to: 

o select a material to 
manufacture the screw itself 
and for the nut.  

o Design the screw and model 
it on Solidworks. 

o Validate their stress analysis 
using SolidWorks. 

o Prove their design works by 
manufacturing this as a 
prototype to test. 
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Challenge#16. Shisan Embedded Systems Challenge 

Are you an Embedded Systems fanatic? 
Do you enjoy the blend of electronic 
and embedded software design? If so, 
then this challenge is for you. The 
purpose of this challenge is to design a  
a stepper motor drivers using the highest 
quality and cheapest components 
available.  
 

The participants need to : 
o test a stepper motor motion in the 

case of no load and full load 
modes. While moving they should 
see the electric signals on an 
oscilloscope and judge the 
differences between the no 
load and full load modes 
electrically.  

o select different chips to be the 
basic building block for a 
stepper driver design.  

o Implement their designs for a 
stepper driver and make the 
prototypes.  

o Test them, verify the 
functionality, and compare the 
performance.  
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Challenge#17. Design the 4G Cellular Network of 

“Knowledge City” Egypt’s New Capital 

Egypt is in the process of creating a New 

Capital. The New Capital City is being designed 

as a smart connected city to provide its 

residents with high tech technology that will 

give them a high living standard. The city’s 

telecom infrastructure should support smart 

cars, smart building, smart roads, and smart 

parks with a huge amount of data traffic.  

Inside the New Capital, 300 acres have been 

designated for the “Knowledge City”. The city, 

a vast educational and cultural complex, will 

gather together branches of universities from 

the United States and the United Kingdom, as 

well as research centers and other facilities. 

The city will be a modern educational 

establishment catering to Egypt’s ever-

increasing need for a higher education system 

that meets top international standards. 

This challenge offers participants the 

opportunity to acquire hands on experience 

designing a 4G network with real-time data. 

Participants in this challenge will design the 4G 

network of the Knowledge City based on the 

use of Femtocells. On the first day of the 

challenge, those who select it, will be supplied 

with more details, specs, maps, expected 

deliverables and proposed tools to help them 

in their planning exercise.  

Participants can choose between two 

network deployment approaches: 

 Town & country planning (white areas) 

 Return on capital employed (ARPU) 

Each completed project should include a section describing the maximum 

throughput expected in the 4G network (UL and DL) and associated conditions.  
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Challenge#18. Tamkeen Challenge 

  Tamkeen is a government initiative to 

encourage engineers to provide solutions 

that raise the quality of life of individuals 

with special needs. This challenge is for 

those interested in software, 

mechatronics and embedded systems to 

develop  

o Audio & Haptic Devices & 

Software 

that provide those who are 

mentally or visually  impaired 

with audio/haptic instructions, 

such as  

 Color identifying equipment 

 Speaking ATM machines 

 Reading devices that read out 

text aloud  

 Medical devices with 

audio/haptic feedback 

o Sign Language Devices & 

Software 

that provide  

o instant translation of sign 

language that converts it 

into text or spoken audio 

o instant translation of text 

into sign language for those 

are hearing impaired 

o instant translation of audio 

into sign language and vice 

versa 

o education devices that teach sign language to the general public 

o Braille Devices & Software for the Visually Impaired 

that provide: 

o Educational tools to teach Braille to those who can normally see. 

o Economic printing in Braille format 

o Electronic Braille tablets that enable the visually impaired to read what is displayed 
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Challenge#19. Abandoned Car App 

Unfortunately, in the past few years, car theft has 

been on the rise. And probably there are many in your 

circles that have been plagued by such a situation.  In 

a few situations, these stolen cars may be left 

abandoned somewhere with no way for its user to 

know its whereabouts. Many of us close to home or 

work, see many cars of unknown sources that have 

been parked in its locations abandoned for a long 

time. It is time we have a system to identify these cars, 

and help get them back to their owners. This project 

is about building a platform with both a web and mobile (Android and/or iOS) front end that 

reunites people with their stolen cars. The platform will enable 

1. Car Owners: 

a. To search for their stolen car using the car’s make, model and license plate number 

b. To create a user profile and add an incident of his/her missing car, adding all its 

description of make, model, year, color, photos, distinctive marks, ..etc 

2. Good Samaritans: 

a. To add a record for an abandoned car, noting their: 

i. Make 

ii. Model 

iii. Photo(s) 

iv. Location on a map 
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Challenge#20. Leoni Parts Request FrontEnd & Backend 

Leoni is building a system inside its factories to 

request and deliver parts to the different 

stations inside its factories. The system consists 

of three main components: 

 Transporting UGV (Unmanned Ground 

Vehicle): That takes the requested parts 

from the central Parts Kanban to the 

different stations requesting parts. The 

UGV circulates on a predetermined route 

going through the different stations. 

 Central Parts Store: This is the central location were all parts are stored on Kanban 

shelves, and at which a handling employee will put the requested items on the UGV. The 

handling employee will use a tablet to receive instructions on what add on the UGV when 

it arrives. The UGV also comes here to be electrically charged 

 Terminal Stations: These are different locations in the factory along production lines 

where technicians are working. At these stations technicians, may need a certain number 

of parts, and they will order them and wait for them to be delivered to them. These 

stationed are equipped with Android Tablets, through which the technician interfaces 

with the system and requests the parts he needs. 

The software platform consists: 

 An Android application that runs on the tablets installed at the stations and at the Central 

Parts Store. The mobile application should enable 

o The technician at the terminal stations: 

 To browse available parts that are in stock in the central store 

 To select the parts he needs and specifies the quantity from an easy UI.  

 To confirm his order before it is submitted 

 To edit his order if it has not been loaded onto the UGV. 

 To display the location of the UGV. 

 To display the estimated time until the UGV arrives to him. 

o The handler at the central store: 

 To see a list of parts and number of them to be loaded on the UGV 

 To confirm that the parts were loaded on the UGV 

 To identify items (and their count) returned on the UGV to be put back on 

the Kanban shelves. 

 To display the location of the UGV. 

 To display the estimated time until the UGV arrives to him. 
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 A Backend that  

o tracks the location of the UGV. The location is periodically transmitted from the 

UGV via wifi  

o tracks the inventory stored on the Central Store Kanban shelves 

o keeps a record of all requests from each station. 

o Keeps a record of all items added to the Kanban shelves 

o Keeps a record of all items loaded at the Central store on the UGV  
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Challenge#21. Zero Energy Beach House 

A Zero Energy Ready Home is a 

high-performance home so 

energy-efficient that a 

renewable energy system can 

offset all or most of its annual 

energy consumption. For this 

challenge, interdisciplinary 

teams may develop projects 

based on updates of house plans 

from builders or work from 

conceptual approaches to the 

design competition. Teams may 

also take advantage of 

opportunities to work on 

redevelopment projects to complete building retrofits.  

Teams need to  

 develop a two-story single-family 

zero energy beach house with a 

floor of 100-300 m2 area on a lot 

with a minimum of 400 m2 area.  

The finished home area is the sum 

of finished areas measured at floor 

level to the exterior finished 

surface of the outside walls.  

 define a specific location along the 

Egyptian Red Sea Shore, building 

lot, and neighborhood 

characteristics as context for the house design and its relationship to surrounding homes 

and the community.  

 satisfy the mandatory minimum design target defined by the DOE Zero Energy Ready 

Home Requirements (Rev. 05).  

 demonstrate the effective integration of building science principles and best practice 

guidelines for the building envelope and mechanical systems 

Evaluation  

Projects submitted to this challenge will demonstrate competency by applying principles of 

building science and best practice solutions. The teams will be assessed on their project report 
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submissions, including the design and technical documentation, project plans, reports on 

required analyses, and the quality of their project presentations. These submissions should 

demonstrate the teams’ ability to design, analyze, and plan for the construction of quality, high-

performance homes that meet or exceed the DOE Zero Energy Ready Home requirements.  

The jurors will evaluate how well teams meet or exceed the contest evaluation parameters and 

complete the requirements of the project submittal. The project submissions will be evaluated 

by jurors in the following 10 parameters. Jurors will score each parameter of the contest on a 

scale of 0 to 10, which add up to the 100-point total:  

1. Architectural Design: 10 points 

2. Interior Design, Lighting, and Appliances: 10 

points 

3. Energy Analysis: 10 points 

4. Constructability: 10 points  

5. Financial Analysis: 10 points 

6. Mechanical, Electrical, and Plumbing Systems 

Design: 10 points  

7. Envelope Performance and Durability: 10 

points  

8. Indoor Air Quality (IAQ) and Ventilation: 10 points  

9. Innovation: 10 points 

10. Presentation and Documentation Quality: 10 points  

 

Project Report  

 A team’s project report submittal shall be in two parts:  

 Part I—Project Report and Volume II—Supporting Documentation. Both submissions are 

required. In addition, each team needs to submit the one or two graphics that best 

represent its project separately as high-resolution image files. These graphics can include 

renderings, photos, or drawings.  

 Part I is limited to 40 pages and should include all the information the team deems 

essential to portraying its competition solution to the jury. A summary and discussion of 

analytical results should be provided in Part I—Project Report; other supporting 

information such as detailed calculations and equipment data sheets should be relegated 
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to Part II—Supporting Documentation. Citations may be in the team’s chosen format but 

should be consistent throughout the submission.  

Format Requirements  

 Part I.  

No more than 40 pages. The cover, back pages, and table of contents are not included in 

the page count. For convenience of the jurors, please number the pages. Front matter 

can have page numbers using Roman numerals (e.g., i, ii…iv).  

 Part II.  

100-page limit. Please number the pages. The jurors evaluating your submission will 

have a limited amount of time to review the entire submission, so teams should plan 

accordingly. Links should be provided for manufacturer documentation, etc.  

 Single-spaced, 11-point font for body text (diagrams may have smaller fonts).  

 Standard A4 paper size  

 Packaged into single, bookmarked PDF.  

 2 cm minimum borders, except for tables, figures, and images.  

Content Requirements  

 Part I – Project Report 

o Team Qualifications (1 to 3 pages)   

 Team profile and qualifications for each student member  

o Design Constraints Description (1 to 3 pages)  

 Summary of the lot size, shape, orientation, climate, and relationship to 

road(s)  

 Summary the intended occupants and their characteristics  

 Identify any programs or standards that form the basis for design and 

their roles in achieving the goals of the competition  

 Describe the neighborhood and/or community setting, including density, 

access to, and reliance on various transportation modes.  

o Design Goals (1 page) 

 Summarize the goals the team considered when creating and developing 

the design.  

o Evaluation Parameters Narratives, Images, and Figures (1 to 30 pages)  

 1. Architectural Design  

 2. Interior Design  

 3. Constructability  

 4. Financial Analysis  

 5. Energy Analysis  

 6. Space Conditioning  

 7. Envelope Durability  
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 8. Indoor Air Quality (IAQ) and Appliances  

 9. Innovation.  

 Volume II - Supporting Documentation  

o Table of Contents  

o 1. Design Renderings  

 a. Exterior  

 b. Interior  

 c. Floorplan with furnishings  

o 2. Construction Drawings  

 a. Site plan  

 b. Dimensioned floorplan(s)  

 c. Building elevations (all)  

 d. Building sections  

 e. Interior details including a required furniture layout and option details 

on finishes, cabinetry, and other fixtures  

 f. Wall, floor, and roof sections  

 g. Window and door details (including flashing), schedule, and 

specifications  

 h. Air sealing details  

 i. Mechanical plans and schedules, indicating duct sizing and layout, 

equipment locations and specifications, control design and specification, 

and minimum installation requirements  

 j. Plumbing plans and schedules, including fixture locations, piping system 

layout and design, equipment location and specifications, and minimum 

installation requirements  

 k. Electrical and lighting plans and schedules including outlet locations, 

fixture specifications, control systems, and photovoltaic systems  

 l. Construction schedule and size of the project  

o 3. Energy Analysis  

 a. HERS Rating Documentation  

 i. Include the house size adjustment factor calculations as 

required for homes exceeding the square feet specified in the Size 

Adjustment Factor table  

 ii. Perform a HERS Index analysis to include the home with and 

without the renewable energy system  

o 4. HVAC Commissioning requirements referenced to manufacturer and trade 

protocols  

o 5. Financial Analysis, using provided template and appropriate references  

o 6. Optional additional documentation to support team design goals and 

submission.   



’17 

ASU Innovation Hub (iHub)      http://ihub.asu.edu.eg/icompete.html       https://www.facebook.com/groups/icompete17      37 

Challenge#22. Maximum Power Point Tracking System 

Solar panels generate power 

by using the photovoltaic 

effect: electrons are 

transferred between different 

energy bands in the atom by 

means of irradiation. The solar 

panel has a P-V characteristic 

where a global maximum is 

present. This means that for a 

different operating point of the 

solar panel, a different output power is obtained. The maximum power is obtained when the 

solar panel operates at the voltage where the global maximum of the P-V characteristic is 

present. Therefore, only for one specific operating point, the maximum power output is obtained 

from the solar panel. This point in the p-v characteristic is called the Maximum Power Point 

(MPP). This MPP changes when the irradiation and temperature changes or when the solar panel 

is partially shaded. 

To track the constantly changing MPP a device is needed, this device is called the 

Maximum Power Point Tracker (MPPT). The MPPT consists of two main parts, a microcontroller 

to track the MPP and a converter to convert the generated voltage to a desired level for the load. 

An algorithm runs on the microcontroller to track the MPP. There are a lot of different algorithms 

to track the MPP, but they all do not work in fast changing levels of irradiance or when the solar 

panel is partially shaded. This is a problem for us, because we have to develop an MPPT for the 

ASU Autonomous Car that will have solar panels on its roof.  It is important for the team that the 

MPP is tracked in an environment where there are fast changing levels of irradiance and the solar 

panel is partially shaded.  

In this challenge, we want you to  

 explore different MPPT options that works in fast changing levels of irradiance and when 

the solar panels are partially shaded.  

 find the MPPT solution with the highest efficiency. 

 implement and test the most efficient MPPT. The implementation complexity of the 

algorithm should not be too high and it must be executable on a microcontroller of your 

choice. 
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Challenge#23. Coworking Space Management System 

Coworking spaces have been on the rise in the 

past few years. This challenge is to develop a 

sleek and efficient coworking space online 

management system that delivers to the 

needs of the guests and the admin in 

managing rooms and equipment in the 

coworking space. The platform should enable 

the  

 Guest (from a mobile app or web app) 

to  

o Create a user profile with all his 

info : Name, Photo, email 

address, Mobile Number, 

National ID#  

o Browse available resources 

o Check the availability of a 

certain resource (room or 

equipment) on a calendar 

o Book a resource. The resource 

state goes from “available” to 

pending. Once, payment is 

done, it goes from “pending” to “reserved”. Pending reservations return back to 

available if unpaid within 24 hours. 

o Edit a reservation 

o Cancel a reservation 

 Admin (through web app)  to: 

o Add resources: Name, description, photos, location,  

o Edit/Remove Resources 

o Browse resources 

o Check the availability of a certain resource (room or equipment) on a calendar 

o Manage user profiles 

o Manage the window in which each resource can be managed 

o Add payment information towards a certain reservation 

o Create reports for  

 Users 

 Resources 

 payments 


